Introduction
Simulation of the physical and chemical processes in moving beds is used widely to study combustion and other chemical reaction phenomena processes on the grate; however, the combustion process is modeled using typical or average data such as composition, particle size, density and heating value, even though MSW is a very non-homogeneous fuel [3] . Stochastic models, such as the one described in this paper are relatively new, although some researchers have suggested combining mixing models of the traveling bed with experimental work [4] .
Markov chain models have been used in the past to estimate mixing of powders in hoppers [5] and mixing in fluidized bed reactors. The present study is the first to apply the Markov chain model to the grate of a mass-bum chamber model in order to determine how solid particles move and mix on a moving grate.
A schematic diagram of the Martin reverse acting grate that was modeled in this study is shown in 
2-2 Markov chain model
A model, based on the Markov chain model [9] , was developed to simulate particle flow and degree of mixing as the MSW particles travel over the grate.
The first procedural step in the design of the Markov 
where p is the probability that MSW particles will
The relationships between probabilities and operating remain at the same grate position (cell) and r the parameters can be expressed as follows: -The probability Pi of particle remaining in state 1 (cell #1).
-The probability p, of particle remaining on one of the reciprocating bars (cell #2, 4, 6, .... 14).
-The probability r, of transiting to a reciprocating bar (cell #2, 4, 6, .... ,14).
-The probability pf of remaining on a fi xed bar (cell #3, 5, .... ,15).
-The probability [f of transiting to a fi xed bar (cell #3, 5, .... ,15).
-The probability po of remaining in oudet state 
The relationships between probabilities are:
(6) The assumed probabilities for satisfying equations (9), (10) and (11) are shown in Table 1 . At this stage of the study it was not possible to defi ne the functionsf"h,g,and� in equations (3), (4) · .
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. Top graph: tracing a behavior of one particle on the bed. In cells #2 and 5 the particle seems to stay put for a while. In cells #11 and 12, the particle goes back and forth because of the movement of the reciprocating bar. Bottom graph: Visualization of the particle travel based on the results of the calculations shown on top graph. 
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It IS evident that solid wastes that are more mixed have a better chance of being combusted completely. On the other hand, solid particles that travel faster than the bulk of the solid wastes (particles in the right part of the each profile in Figure   5 ) will not burn completely. Without additional feed coming in, the probability of particles staying in a specific cell, after an infinite number of movements (step n = 00 ), approaches zero, because all solid particles travel toward the oudet and eventually reach it.
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